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NOVELTY - Large semiconductor area is scanned from one end to 
another end by a laser beam for obtaining a crystalline semiconductor 
area having a crystal orientation at rate of 70% or more. Small 
semiconductor area is formed inside the large semiconductor area by 
laser scanning in the channel length direction of the thin film 
transistor. 

USE - For producing semiconductor device for personal digital 
assistant, electronic notebook, mobile computer, mobile telephone, 
video camera, digital camera, personal computer, TV receiver, 
projection-type display device, vehicle mounted audio apparatus and 
electronic apparatus. 

ADVANTAGE - Improves field effect mobility using the pattern of the 
small semiconductor area and increases crystallization rate. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique which can form a crystalline 
semiconductor film having regular orientation and having reduced impurity 
concentration, by controlling crystal orientations. 

SOLUTION: In the method for manufacturing a semiconductor device, a first 
semiconductor region of amorphous semiconductor is formed on an insulating 
surface, a crystalline semiconductor having a (100) plane orientation rate 
of 70% or more is formed by scanningly directing a continuous oscillation 
laser beam from one end of a first semiconductor region toward the other 
end to once melt the first semiconductor region. Thereafter, the first 
semiconductor region is etched to form an active layer of a TFT and to form 
a second semiconductor region. 
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B^i£tC*5(^T. *6»BB±l-. '>&<<»:*>. -4gg&© 

SBBfclRjttTBBBfiU-- !f-f-ASMLT. 
Bl¥»#B«*B»<bbT (10 0) ®©IBft45#7 
OXgJLbT?**BaB¥B#*»BU BEU 

err* c: t *#ttt ^>^^#:g®©f^M^fe. 
«*ffi»=*t»T. b»«b±ic, '>&<£*>, -asas© 

BHtfMEBBBBfcBfAB*^ 0 ± 1 Ogt$.5l 
l¥B#Btt£BBU BEBl¥»#B«©£B— «■ 
»A» SBBBfcflttTBBBfi U— *f- b-A^^S L 
T. sSBBl¥»<*B*SB»fl2UT (10 0) SOiB 
[6]^d^7 0%K±T'*Si^SS¥»**^e£b. *© 
ftflf2L tf-k*-A<£>;£S;Sl6]i:. BBh^v'X 

BHa*BE*fe»BBtJ&t-3*a<«BSB&B 1 

BBfcfittT, £fc. 3BB*«*»&— BBKGJWT. 

SIT, SK^l¥i#I«^SfttT (10 0) ® 
<7)@2(6]^*t7 0%«±T**^i^aH*^«:)gB£L. -t 
©«, miBW— !f-tf-A<0;£3£#|6]£:. ilh5>v 
X ^ £ ? V ^;PS^[6] t tfBB-Srr * <fc -5 £ , 

Bfii2^i¥^m^wrtffl'jaj<£^#$-a-^^T% 
fiijffi^MiEfisfeet^Bi^t-Aa*^ o ± i omx'&zm 

ttESB 1 f»M^©3K-S 

-ASjtSEUT. Sill*iMSS^SftbT (1 
0 0) BflDEiaj*** 7 0%a±T-*5SftK^£f 
fiSU -?-©gL MEW— tf-t'-AO^S^lfilt. 55B 

«k5K. BESgl¥S#«I#©rt©]&£S?¥£l±<5Jg 
"C. B2¥&#Sl^£^TS^<h£4#&<h^-i>¥ief* 

gEe©f£§s#i£. 
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B^&KiJ^T, «fe^«®±tC, BttlUfc-BBOBffi 

*^EilfeBBffi£J«-f aBa<«B&*BteB 1 

£Jg5£L. BEBl¥»*B*©3B--*»a»SBB« 

#3?#figHS£SSifi<fcbT (10 0) ffi©El*JB**7 0X 
fiUfCfcSBflB^BttSBBU *©«. BEU— *f 
- tf- A ©;££:#[*] <t. ^Kh^>v ? X^(-*5t-tS^-v 
*^B*6J 3 fc. BEBl¥B#fi 

b^sk^t. i6»bh±k:. BiBixfc-*B©B® 

fltMEBBBBiiB-raBa^ 0 ± 1 OSTJ&^Slf 
BKCBB€BAL. BEB 1 *»#**oa«-i»*» 
SttttttCfflltTXttBBl'— Sf-tf-AtBBLT. 
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20 ttS^^PBiSfataiBB— Str*J:5fc. BEBi 
i|£B«:B«Ort«»*a#*-B-*B-C. S2#™« 

B&OffBtfBGBBBB&BTft&aqUHMftB l 
^B^BB&BAL. BEBl¥B#B«OStt-«B 
*>SBB«K|S]W-T. SBBBB^S— SBBteltl 

«*t, ni;B« ; &Ba - raj:5icig«Bsu— 1 tf-tr- 

AStSLT, SBB l*W#B«*B*fl:UT (10 
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BEBli|SB#B«OI'JB«*a#***»T. 
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«£©W®3&«BEB»aB£BTB*jS«9 0 ± 1 0«T? 
*4»l¥*#I«4»*b. ME*l*»#««oa 
40 B— B«*»6BB«KSIWT, S«i«*4>6- 
SggEtZ(6]ttT. ^UB«SBS-rs<fc5lcBBfSBU- 
If-t-ASiSLT. ^KBl^BflEBB^BBfbL 
T (10 0) BOElft*J9«7 0XH±-C*«tSi«*» 
#£0f$U BEU— !f— K-A©**3eFrtl 

«t, mm<h7>~?7s2\z&tfzTy*)vw5\P\*iifiwm 

-atS<t5l:. BE^l#^#:®«Ort{|iJSSS:^#$ 
•ar-S^T. B2^©tt:®^^Jgfi£-r-SC£<£it#mi:-r^ 
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ttKIk'-AfcJtalLTPJ&LT^fc. 
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3) 2003-86507 

4 
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[0 0 0 7] 1/— tf-7^-;KC.toTi^ft<kbfc#^ 
SS3RIKTffS!!Sn-5TFTttJtfe«)ii5^«&Sc'effi«) 

'/t^— >COx1f'f >;u— ;u«5~2 0 umS 
ST*0. B»iaB&fttfH*«H::-€-n-eft l 0'~l 0' 

«s*©TFT30»i!f5^afi«±cff oa*nTv»*. 
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xi/- tf— fcf-A*fflv»fcu— tf-7--;ni, iSSH^ 
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ttfttfctt#5X»«©ffirtTtt*©ffi«K:»J*2*l. * 
CO-tf-YXfe 0 . 2~0. 5 tfrnSS^/h £&*>©[- 

30 <E>ttT^te^. 

[0009] a*. tsaft»K:tt*»©^i«*«feriE*ti 

<£>©T% ^nAiTFTCOll^^iba^^KgT-S^H 
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^WtCtt. TFTC0^r*;U^»"^S^©?? 
[0 0 11] -^F. mmWiV— tf-t*-A€r^SELT 
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[0 0 13] *^BJ«. ±ieKS*€r^^«C^nfcfcW 
[0 0 14] 

teg{t#)Xtt-£-n <=>©*!•&#:. Tfrs.-VAco 

U m 1 6«S*«»ci*l»tTjtlKa5 
MU— tf-E-A£i£SbT. Sg 1 ¥^m«iSr- B.J§ 
U^iTC (10 0) ®©Kl*PPrt*7 0 %yL±X'$>2>1(£§k 

fcJe>f;^l*^««^X-y?>^LTm2¥*^®^ 

[0015] iffeigta®±ic^fig$n 

fc# ffiS¥g#BI £ x ^ > ^ L T Bf 5£ ©At* - > K f» 
Ubfct)©*«IISn5. BP'S. #i»*»*Tf»)«f 

ntfAv*. m<D&mtvx. ^se^iUfcsn-r^s*)© 

g 1 ¥»ft:®«©rt(ffl®«lC^$nsm 2 
&fcoTTFT©ffiltiSMT5. ?g 2 #©#««© 
/t^-MS. TFTK^t£S^Jfl&f&S£|S]±£-a- 

[0 0 16] U— tf-t*-Ati. I l^M«0§t 

V— !f— fcf— A©HMtffilC*tt 

flJ&&£#KK5£2*l£*>©Tte&^;&<, JFilCtefllH 

[0 0 17] tf-A'/D7 7'fM^-T&^i 

£fC*5<^T. U— If— t'— A£gg£-t+fcrt<'3'3*'=>-3":: 

t let o . jrottftuft^iBtfr ^*5ax^;p^-*w^ 

{fcLTieattSr^mfr^. -E©U— Sf-tf-AOife 

its i *m#m&<o±mzig&,it-e * c«, 
attu— tf-e-AS i o~9 o%©s>j^TfiS£-a-T 
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[0 0 18] » 1 *W#««©»«ttlB». B3 
n^&<!:ft:6&*>©a<jI/8T£-5>. #5£©8§ll® 

£©«*€->- KfcttK 
10 #g&f8£T*©*K<fc#fc3lttJSB©<ittl~5tfiii 
[0 0 1 9] MO S (Metal-Oxide-Semiconductor)iy^ 
SKtHS#E©#®$&?B*a<£/h.i:te-5 {10 0} ®© 

m&,&i&&m^*>ftx\ / ->z>. TFTTfc^aitr {10 

0} H©jf£ft£M&i-*C,fcTf^a:£&f!>S£ft±£ 
"■&*Cfc3j»MfifT**. *56WC*tt* {10 0} ®© 
^S*S*?«JCsfiSSii-5fc«)©^a«, S7fC^-r«J: 
»«1 5 oaMftSHBCttU 
20 5 1 ©ffliJ®Sr«BS^itt-r^. A#:«Ktt9 0 ± 1 0 

Sf$L<lj:9 0±5gi:t5. ^-nicJ; O^SfiES 
KP&l,Jt|J|C2n&#*.. {10 0} ®©$SH.fiEfi£3tge63 
fr-5dt*^figtfe*. liSSIz-f-k'-Al 5 
2©IWffl^(:ttiMf l 5 4W^ti, *«*«ai 

[0 0 2 0] S 1 ¥i#£«»#Siflf «#Tf ticb. 

©i-?fc^tf©ia&^fit5 ct^ts. 
[0021] aa*58«u— >f— e— A©Raj#Kj;*ti» 

jSft©^eta^^^B<i:-rsy u cJ6^}i^t i xttK 
40 ti. ^a^ic#p«®©iH]tfi^«. mmtt&® 

**T©*«38«U— tf-tf-AiUWt, ^©&, ¥31 
#«®©gKfc®l£l&* LTTOttglUXttiiflETT© 
U— tf— tf— A©J8S*<h£3fl#-£;b-ti-TfT-5. C©ffl^ 
■^^•titCfe^T- 2IhI@©U— tf— bf— A©RS#t«^ 
^ffi©¥S<k^BM<i:bfctj©Tfe^. 
[0 0 2 2] #S!S¥^K*^S{t:^^oT©^kL 

50 ffi&mm2-&Z>tziitif£L<tl^&m£tS.-oT^Z>. 
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[0 0 2 3] ft 1 ¥®#SI^£iii!ift»#3l#BlT^f£T 

jk ©^aYbss £ em $ -a- 5 m mytm zmm v rem . 
Auwarac .t o s&#ft«¥i»#i!JS£iigftfk3^Tii8ft 

[0024] mm^n^mmTtmtvxitF e. co, 

Ni, Ru, Rh. Pd, Os, Ir, Pt. Cu, A 
u*61«tlfc-lXtt*Wlt«H*. *»■ 
¥&#ffil©JS£«l 0nm7?>5 2 0 0 nmT^BE-r*. #ft 

[0 0 2 5] tt«t7C*S«t»fcttfifl;»»C*V»T. #ft 
iS^-a-f. ^©raffl£#£-r*;i<i:KJ;?>^i?f«j 

ic. «a©EiS]£«iiR-r*3aa*i*-3. 

[0 0 2 6] ttAJPMM*KlC&fr>T. USaftfcJB^fc 

[0027] ±B*wo«ij«c*tiT. mmt&mzmfc 

fbJilSlft £KMtatSj£ * tlfc -> U 3 > •> lA-ft t* © 
[0 0 2 8] !f-e-A**lrt-« 

— *f-&mmw&mmzti* mzmm^m^imuu— «f 

itl/TIJ, YAG, YVO,, YLF, YAlO.&f 
©SSaiCCr. Nd. Er, Ho, Ce. Co. TiX 

<bSfc**<, 1 tfinfrfc 2 tfm<Ofig1?»ST*. #a« 
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ttiOU— If— e— A£jgfflU fi#i£©SI2iSl@&~ 

jS4««jft*a«-r*o*«»*b^. «*«t:»4, #a 

JWVttKOltafclClkLT. Nd:YVO, I/- tf- 
<£*»1 0 6 4nm) ©JiS 2 iSSHiS (5 3 2nm) SrffiH 
*. 7)U3>1 — • !f— , ^U^h>U-if- 

[0 0 2 9] Hffttl/Tfe. *»#«©»iR«*a:0 
10 Hfll*&. !f-lf-A©«ft»4. 4 0 Onm 

7557 0 OnmTibSCt^IiL^. ^niOfcfiSfi 

ft **38«3£E W tftt)TL*5. 

[0 0 3 0] B#U— Jf-«««E«A»6»lt*n*U- 
if-f-Aten k-U> htt*«5ft< IWBCS^TTIIi 
20 ^4UTLS50T, d*l£fr*>*8-r^g:<h L-T, S 

*7t. tiKD^&tVX. tf 
-»Si!i*6»»Sn***CV- !f-fc*-A£. ft 
©ft$G Clfe^b*fc«rt <t L T t> A 

[0 0 3 1] ±ISTO**RfcS-r-5^S««W-fcl'-- «f- 
30 ®S^B©«PKtLT«, n (n = SS*8c) flQ%¥% 
SSb, Sncmii Sf§n©U~- tf— *»*s«i. 
SnOYi^lSlCl/- tf-tf-A*«fp-r*<l!»I*S 

fg n ©X|ft^f6]t- U-if- f-A^^-r 
St. InOf 9U>Xt, *»&J5fc0. nfl03t*3RC 
J:0«^$tHMrS]$nfcn*©L-— tf-H-Att. feja 

[0 0 3 2] ±fSU-if-^S^®©«B£H«J;0, ¥^ 
40 ^^^gl^-li-aw^+^^x^^^-^aEWl^-lf-k' 

-TS^t^-C^. mft^&lZk?) V— tf-tf-A©ffifi 

¥&#®«;W&fiJc£ nfc!f*£gi«©*.£$!UI-f-5> d t A< 

[0 0 3 3] fSj. *^tU5*Si*lM,!:H 

g©.«i*-c, fz±t£#M>mmmzm-rz t>©fc*it-e«^t 

50 ft¥*fl:||SI, ^3f«lc^ft«ijfi*$tr¥«<*llSr^tr. 



( 

9 

mj. a srjgffl-r * c t 

[0 0 3 4] 

[fgi?8©#iiS©ffi^] £TF. 0®$-#MbT*5I^O* 
JS©li^«:^T-S. 0 1 (A) (3*3ViT^-r^EH. 
S«l 0 1 ±\Z?ay*>tfm 1 0 2, Sgl¥3l#m*£ 
1 0 sa^J&SnT^&ttllSrTKbTt^. ^D 7 + > 

WMMtl 0 3<Di%&\t. Sfil 0 l^«yD-y + > 

JiSiJCMI-*. JMfcWKte. 90±10g. »* 
b<li90± 5Sit5. 

[0035] mi *m.#m®. i o s^sit. *sre*-r 

ft«{£TFT©ffittlf 1 0 4;W£f&£n3. SttS 1 0 
C»riE-T*. til. CCfSltitd TFTOftW 

[0 0 3 6] U— tf- tf- A 1 0 5 te#^ft:fS*£ 103 

(f-tf-AteYAG. YVO t . YLF, YA 
lOiftifoeSCCr. Nd. Er, Ho. Ce, C 
o. T i X«TmSrK--/bfciga€r^t?fcU— ?f-$6 
SH6«**S4M#3*i* »f— bf-A©gi 2 iSiB&T'ifc 
9. H— A> McNd£<£oT^£ig£l;:«YVO, K 
:fc(,:>T5 3 2nm©i£fi7!><ft'=>*'l-5. i£S«C:©tt 

[0 0 3 7] gt>jgUfc*r^tbTStf*l-53i3SO« 
!ftiKflMBc*U 0*~1 O'cm"' T»*ffi«ttH«nI« 
Bl^3t»r^LTSBJ/j:^7XS«±^3 0 
-2 0 0nm©JP££fcoT#IIKJlPitl8T^»S;**-l.5Sfl 
1 ¥mfcMm\Z*iL&&4 0 0 — 7 0 0nm©nJ&ft*£© 

[0038] ^wtx«, &ak&xk-?»j££* , i«& 

l*m&ffl$.l 0 3© 5 3 2nmlC»-r-53tlCflAfi«Sl 
US 1 0 0 nm— 1 0 0 0 nnn?& 0 , MJP 3 0 nm— 2 0 0 nm 

ip-£, ¥«#l&©ft<Ma^i«f&^'5C<J:a<nJ 

[0 0 3 9] U— tf-t-A<75«gW^Fi*ttH 1 (A) T 
5fJ; 5 K8« l 0 1 iztt l/TS l 10 3*< 
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s«^jiffl^nT^-5«^Jc«a«i o im&*>mttv 

tt. «R^. £^teil#Kfi5iIIS£*l£fc©«&^a<. $f 

iz-if-f-ASisn. a«ic»ti]^^$n^i 

{fc^lgt 10 3 ©— >2©fi£ <fc 0 t>S<^ - <h ^SS b 
«r»*«, -|5ic0U-lf-f-AC0^aET^l¥^®«© 
^ffi*ttiMbT**^«^»*tt. SRI/- »f-fcf-A£ 
10 1 0-9 0 % CDfi]-&TSg 3 -a-Tj£gLT 

[0 0 4 0] #»K¥*#Ktf«»fl:-r*££fc«fc-3 
T, ^*rr •5*3i©iScffl'«». ^©SiBW'.fcsaUB'flS 

mi (A) ©*fc:»l*MM*«Wl 
0 3 (Dm^tmm 1 0 6 CDftffliJlCT F T©f£14Jf 10 4 

[0041] 01 (a) -c^-rm 1 1 0 3 CO 

20 &@LmfcMVite. &mzis- KM^l 0 7*«Rtt&ftfc. 
*>©T$>9. C©B5^*>e.U— If— t-ASr^W-T-Si 
iiCiO, m-co^S^^fcofc^^^^r^fiS-r 
■5£<i:74<T-#S. *S,Hfi£gte. ->-F«*l 0 7KS8J 

«»7c3gXtt#^©7c5SSr^SabT*0WC^S^'a* < 
[0 0 4 2] fi4«E5c^*ffl^fe^S»^*IK©^S<b 

«ti«7C^<i:LT«F e. Co. Ni. Ru, Rh. P 
d, Os, Ir. Pt, Cu. AuA^iant-iX 
tem&mzm^Z. #lS*«ftK©SSttl OnmTiM 
2 0 OnmT^fig-r-S. ®iSE7c5il&ffl^'i>^-&f'*3<' i T0 

[0 0 4 3] »3e7E*iLT#JW***RKy 

S#5utA<ff5. d©i^fef^fflS-^$-a--5©fc 
40 !^^y;uv-^A©»«tt. ^ic^lo. ib?x 

£U:1 0^%^T. jf^L<«lJS : ?%W±5^% 

isTtsQ&Mmzffi-tzuz&o. ^mt^^mftrnt 

y;u-7-^Attc©<k'&«itS^ii-r. -£©J1H»::#£ 
^*fi£©eS^ i l £ S ; £^:^<-rs^l6ncf^fflL.T. 

50 
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[0 0 4 4] 0 2T«->-F@*£ 1 0 7 7J><=»& l &a<fijcg 
-f -5 j®8£^-r il*iMil0 3© 
-fflKiS!tt£n£:->-K®l£l 0 7*>£U— »f-k*-A 

& L— o©ISA*©*£«*WKJSAS-8-S t 
[0 0 4 5] { 1 0 0} ffi©jga*S*?«HCfigS 

***fc*^upan*^#«*tt. »i i 

•fcSKT*. *#«K:tt9 0 ± 1 OS. ff^L<«9 0 

A. { 1 0 0} K©tt«J**S£ffitt£T*d£a««ra 

[0 0 4 6] >'-H**K*^*)Baoa«tt*J:OK 
#>*»«£ UTtt. H3fc*-rj:5»=5'-.' i »Wl 0 7 20 

tri. ggttiffittMtt: 1 -5 ULmL-?2>Z\£T\ ft&©8S.& 

[0 0 4 7] gifc. 0 4TStfiii, 
1 0 3 SJBjfcTSjfflORMrcS'— FAtt 1 0 7 £^fi&-T 
S«£K:*l/fc#ttT!*D. Sft®«l 1 0te->-F« 

®#:ffi*£l 0 3 KMB-rSfcftfcRltSftTI^*. -© 

^^triiits ki*io7b. jg i *m&m® i o 

3 £ttMfcaT»J«Snfc¥*#T»J«£n*'b©-T?* 30 

x i- y;u-7-^A ansae $ nfc#ftK**#iifc 

T. Ctt*fdaT*£SSttA<ra— ©fcfi^tfcS*-*- 

[0 0 4 8] W«*«U— !f-lf-A©8HtKJ:0»l 
^#fl:gg«l 0 3©£#SfSflHbbfc«. »$L<«y 
yj"J>j'fiaeftlX.«&Afr>. SRXSl — tf— tf— 

fcftlM - *. /L-t 10—10 Ocm/s 
ec©jfc3£a&a<iiJBSn-5#<, ^TOGtoPS 

TMSfcltLTteKsil. SSI. gt8i&£©*§U5!c#t><g>-5 
36*. -£©te©F e. N i . C rtt£SB©#lJ&ffittlc£ 

[0 0 4 9] yy?'J>^ll *1#I#*«C»UT 

0^tt«*««f*-&*. ^*S£J&fi£-f-5*iiJ<*BI£L 
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MISH5 0 0~8 0 0t;T*t). 77-^ 
T=--)V&, WT$tk7—-)V (RTA) 8;&£&ffl^T 

TlfllBrs^&ejafriTfeA^. 

[0 0 5 0] ■?-©&, 01 (B) T*-r<tf>(rx-y^> 
yciOSItfl0 86i8Scrs. ■€■©». 01 (C) 

tc*T$o<. y-hteaai o 8&tfy-h««i o 9 

&»fcE«*»tttttfTFT£#J*-r*v:.!: 

a<-e#<5. 01 (o <t0i (a) znitVTmzfrU 
— «f-e-A©3tSE*i6ittni;*ift£-r*. 

[0 0 5 1] C5Ufcl/- tf— t— A©^JH-*ffiJC*J^i 
T. ill«5BS©U— !f-tr— ASRHWf *C£»=«tO. 

*©j6aE*snc*i4s©»a(R**piiB£rs. mm. 
*na i — if- tr- AtDTkmmm^^frif-m&zfo) 

fi£l — 2 0 0 cm/sec £t* -S C £K:J: D-eftfcHirr * 
d£*»T?«*. WAtf. U*l 0W©*HSSiR©YVO, 
tf j&» 6. Sftfc l/-tf-3t***M**fi:J: 
BjSSBiftfC&ffc-r*. *fi«©«l J KYV04lSft 

-5. -eLT. »Sb<H3tt*3RCJ:OBa»iBlCTffi»tt 

STT£. ^©iSCI*M-«flEU0. 0 1-10 0 
MW/cm ! (» * L < \t 0 . 1-1 OMW/cm' ) «gT 

[0 0 5 2] /W*U-tf-£ffl^fc*M-H<l:S«fc 
i£aj*Aj£«t:Un^sec£fc»fcnT^-5J&<, -ett«fc 9 

K «fc 0 HttJf BC£t?«aMm&lftaaAOTflB£ft 

o. ttA©*stafls**a-r*c u— tf- 
tr - a * r s ^ ft « isi c m m ts n •& t> © t « * 

[0053] ^as©#^«. fcum^mmift 

r\$—Z/ (EBSP :Electron Backscaller diffracti 
on Pattern) \Z& 0*J6-5 Z. £#*-?£•£>. EBSPlit 
g^ttfSS^ (S EM : Scanning Electron Microsco 
py) K*/B©t£trJ8§£iBtt. -*ff ©a*tka*»6tt 
a^ffiSr»^r-r^.^ffiTa&^ (EAT. c©^ffi$fiES:± 
EBSPft£D¥^) . EPS P<£ffl^fc^a#3S^K© 
"Microtexture Analysis of Location Control 
led Large Si Grain Formed by Exciter-LaserCrystall 
ization Method: R. Ishihara and P. F. A. Alkemade, 
AMLCD'99 Digest of Technical Papers 1999 Tokyo Ja 
pan, pp99-102"(C*5^T*8:fl-£nT^5. 

[0054] zomfejjmt. f&£k®&z&^rz8L®\z 
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£^T*£iK£9tt&©&ll;£&£#«i>T^'£>. IS 

&©m?«i© ^ s&b $ *o -2%®.mvr *m o 

->3!/l>*-iMWI©i^. 10~2 0nm 
fctt, 1 0 0 X 1 0 0 Mm' ©®«T. 1 0 0 0 0,S (1 

Mmraw) ~4oooo* to. 5 amffim) ©s«©zi8 

[0 0 5 5] If >^»£fc J; 0 

[0 0 5 6] EBSPfttC«tO*i6t.n-5E[6]^«> 
{10 0} ffi©ISfttf*»5*l-5«l£* 7 0 %U±t-?Z> 

[0 0 5 7] CC5i5«t»I6?Iitt*U- tfHBS 

— tf-ftias«tt. bTu—y 
- tf- AjR*fUTi*afl:-r* c t £ fint-rz *>©-?& 
tt&©*fr* <=>«&© u— tf-f-ASr^w-rs^ 

-5. tf— fcT-A£Bg*fEK:i3UTa*a£fc> 

[0058] i5su- *f-mm^m<Dm^7fk-t±w 
[0059] ?g 1 4oiit u— *f-f&mmm 3 

Ola, l/>X»3 0 2 a. gl^WV57-30 3 40 
a, S2^WV$7-304 a, f 91/>X3 0 5 a 
*6^TUS. gl^;WVS5-3 0 3 

a. S2^WVS7-3 0 4 a #<ir6]^g:<i: LTts:^•t 
£>n£: ! ^>©T&•^><, 

[0 0 6 0] Sg2}£^?M02. S3)t^40 3fcl^ 
<£©*Sfi£T&0. U— •f-K-AttJBltfW/S^- 

tl2 = 7-©ieiteft©±o<S(6]*(S)^«ilP^ 

ft, 1E& 3 0 6 ±©SffiS^ 3 0 7 KBgtt £ t' 
-Allil/>XS3 0 2 Rtf«85JWt»*ltf U y 
S£lt*;i<hTe.m©jett<fcT*d£#T£.5a<. 8tBSgc 50 
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<^<, o 6\tm^tt?>f)^ v— tf-tf-A©^ 

^<i:l^»!$-fr-5C:i:t)^ItlT*$.-5©T. XY0^(6]IC^ 

[0 0 6 1] -fLT, mi73»S^3©7t^miC«tOfe«!i 
S^»cMS**n-S V— tf- k'-AJlto&fcitS £ £ 

[0 0 6 2] ffi. uCftt^l 7J5JB3 3tt**a»Stti* 
$n-5 3 *© U— tf — tf— A £fila^:bit-i>$fi££7K t 
Tl^A*. ^©^^©fSctcK^trT. »»#© 

•5. ^^^*t#?»n^fc©T?$>n«. u— tf 
-ffliato«^tt0 5R!;0 6 x-^-rmmzm^n 
•5fc©tt&^. 

[0 0 6 3] U— tf-4taggfi©te©*(&<2:bT 
tt. 0 8T^-r«^©SBfcilfflBlti^*^. 0 8(1 
U— tf-fSSSB 8 0 1. 5-8 0 2-8 0 

4. «Rh'-A^fifcffl7t^&8 0 5, «B^8 0 8*6 
fi£ o T H -5 V — tf-Saa^B ©#ifi& £ IE® 0 £ ffliJ® 0 \Z 
iO*-rfc©TSS. «Rt'-A^ffl7t^»8 0 5© 
— miti'V >K'J*;H/>X8 0 6 <hdbU->X8 0 7 i 
O«l*^«*0. ^U>H'J*^U>X8 0 6Tf 
-Affim^ffiflKL-T. QU>X8 0 7 SrtSttSiftLT 
u5LT. U-if-t'-ASr^R^-r^CtTRS 

uxmmmm&tntz&z z. trfx-zz. 
U— tf-e-A©fig»Siit±Xttifi^tctt, 
«[iifg8 2 0 U-tf-k-A«it^nTH 

[0 0 6 4] Sfc, d©SBT«. ii^8 0 8S:g;|i 
?g8 2 1 tCt 0 -$ft^[6]»Ctt)*T CI t (C<t 0 S« 8 0 

9©U—tf-Tr:-;PS:pTfi|i:bTU-S. — ^©^[^'v 
©#»«S«©-a©S^J:0fcSt/ilSgiS:l~2 0 0 
cm/sec ©^3Sa?T*S^69 iC^Ed $ it Z> Z. b. ^"IffiT £ 

0. te^HUHf-AWS^^tl^gft©^!!!!*^ 

— tf-fiUIgB8 0 10««fc. 11&8 08I1 V-f 
i7aya-fe-y-tf^^Lfc$i|ffll^S8 1 0 (CkOl^^b 
XftW)-TZ>&0\ZtS.r>T^Z>. Sfc. U— +f— t*-A© 

V1t\s— tf-tf-A *«H^3t**KX»btt 

[0 0 6 5] @9»tB^8 1 4SIttL.Tl/ 

— (f-e-A£j£3E-f •5}&SI©-0'JT;fcD, U— tf-^ 
li&8 0 1 . i§g&57-8 0 2. 8 0 3, «Hf- 
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A^fifcfflft^&S 1 1. XY7s**>aimt£— tt&fifr 
/VS7-812, f9U>X8 13*^6itoTI ( ^l/ 
— tf — $QJlgB©8lB££iE®0 tfflJSS^ <fc 0 5Ki~ © 

Tfe-s. fflnf-AMffl^8o s (75— M«ca U > 
-t*-A^=t«n«c-r-s>citT*ra,»®«*j2:< briasis 

iOI^* s «W^n. «B£8 1 4±CD»1fi8 0 9 
<£>£Sc©&fi K V— tf— tf— A £ JlSt-T 5 d i #<T £ 
•5. U— !f-f£ggB8 0 1 <D$£Mt, -*KO#;UAV 
$5-8 1211 ^-f ^DT'n-feyU-^^KLfcSd^ 
88 1 0fCJ:0l^ffiLTf^®)-r€)J;'5t'^-pTU^. o £ 
fc, 7-fV 8 1 5ttS8W®TKWLfcU— if— *f 

-A (S03tt) !f-»«llE«fcH*X»LT** 
SSHftft^iiCEtSnT^S. ^«tU^S8 2 
0 U— if— tf— AA<J?&S*$nT^5««a>f?ffl 

[0 0 6 6] EO.fcSfrfcriiOU'— tf-ffiS««*ffl 
V». 01 SfflWRSl/tiiC^ !f-k*— A<Dj££ 
^(S]i:T F TtCfeVt-S^-V^JUft^l^t^ttBS— S^-fr 

hA-y-h^ (Xttj£X^^tt>^5) ©TFTKfc 
[0 0 6 7] 

[0 0 6 8] [USStaJ l ]**SS0tJ«. lftl»aiffi±K:»flK 

iyf>^i/t»i#9#®«s^i/. *nzmm& 

m V— if- f- ATSSiUfcS-tt-* *> ©T-$) 
[0 0 6 9] 01 OttiJUT. #^Xfi1£4 0 1±IC 1 

0 0nmrogHfcgikl£iitl&"T:&-5A , J7B4 0 2a*J£p££ 

^©±CS-5SlfiftMi4 0 3tt. JPS 

1 0 0nm<D77X-?CVDmz£r)mf8.$nrc#&ni£ 
fiTSI.. ft. 010 (A) liSl*S*®«4 0 3 
roMatfet), 010 (B) fcta*g£^«>£rB#lj££ 

(CTFT<0fS14S4 0 5 a. 40 5 b*«§n5t>© 
[0 0 7 0] ->-H®^c4 0 4«. Il¥Sfti®4 0 
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+f- b*- A Otitic & o T Z\ <DmmX l f£W$ 

SI 1 ¥3J<*fS*£ 4 0 3©i^S*fiCi:t-^^t^T-# 

[0 0 7 1] 011 te, a^SSau— tf-t'-AlCj:5» 
&fifk©S:|5g£*-r0T&.5. U— tf- tf— A 4 0 6© 

10 1 lTSTJ:3lcflMtLT. ttft<L*«*l 4 
0 3©— SS^e>f&St-fiKS-r-S«fc 5 IZ?Z>. Z.<D&ot& 
U— tf-t*-A<DHgW«> 0 5~S9-e§tM©l^- 

-5g-Ctt£t<<>©T, Sg 1 #ij?#{gi£4 0 3 a<£-A<DSS 
[0 0 7 2] C^IT, U— tf-fc*-A4 0 6**HMtS 

20 [0 0 7 3] t<D'&. 01 2 (A) (B) T-^-r<fc5 

k, i*iMi:anfc» i ¥3t#fi«4 o 3 s^xttae ± 

^tti4 0 5 a, 4 0 5 b tU2>Wife<Z)rt*->lZX. 
140 5 a. 4 0 5 b±l:y-htt8fe y— h«S. 

[0 0 7 4] TFTi&ffl^57?f-f^h'J^XiS 

-setts <^fc t f t -m-tn «=> * i^— s«±t:— # 

^BK-r-S-i^tSTfe^). @18«TFTM12 0 
It, U—lf-fcr— A©B3l**[^i:COH^*^»-*i" 
fc<J5-CS-5. T F T»1S 12 0 1 (C«iS^g5 1 2 0 2, 

^«]|HlKg5 1 2 0 3 . 1 2 0 4AiMSn5g«^i 

8 4"trPALT$>-5*£^:01 3 0 4, 1 3 0 5. 1 3 0 

40 [0 0 7 5] fllJAtf. ^IftlHlKgB 1 2 0 3 

IsISS*»fi£-r-5®^TS0. -?-<Dg5»ffi^:0 1 3 0 5 \Z 

1258 tm&tz'm i 1251^ 

^^StXTI/^. 2 5 lOEflti. 5c 

fWm-rijfalzmWiftMl'— if-f-A 1 4 0 5(D£tt 
$oJffifCbTl.i-5. ffitt® 1 2 5 8©J§M#teflE.*fcfc<Z> 

V— tf-h'-AO^aE^lSltSrJfflATti-S. 
[0 0 7 6] KiblHlSSSBl 2 0 3 & 

»cisig-r-5ffiB!)iH]gsg?i 2 o 4 is-?- ?wmw)m&*M 

50 fig-r-S^-CSO, ^l¥^SS«l 2 5 Od^fiic^tl 
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t&o. ^cfrzm&iznzm&m 1 2 5 7 <t. u— tf 

-t-A 1 4 0 4©j£3lD^£— (t£^:0 
1 3 0 4). BiSSiSB 1 2 0 2 fcPHITi&O. iS^C 

m 1 3 0 6 ic^-r*p< . Sg 1 1 2 5 2 *Wf& 

snxfco. ^^*^jgfiK$n-2>f§tt® 1 2 5 9t, i^ 

— tf-fc'-A 1 4 0 6©j£g;£l6]£— Sc^-frTU-S. C 
©fE^JClckD. U— tf— tf— A«4TH- *I^C^3fcT 

[0 0 7 7] dCD.kp&L'— !f-tf-A<DKi**ffiC*5 10 

U— tf- tf- A©it3lE*l6lKl*ft«[!WiaE-r 
*eftftft*?I«ir-6. AM. if-tf-A 

SUSJtT-Si&ga*****. z£5t£j£«£ 1-20 Ocm/sec 

u- tf-*« ^ftmm - mit &mitmikm&mmz im/ 

[0 0 7 8] [*M«2]S«fi«10U— tf-f-A©^ 

0 1 3 tc^-co^^^-r^. y-HS«4o 

4 a, 4 0 4 bttJBl*J»#:fiH*4 0 3©WJBlCKltT 
fcfi^. ffi«^a£-r^J!i^(Cttl HOjfeSEflf^U-^ tf- 

ttlLfc^. xjM^— ««*±tfT2BBCj£SE-CII8» 

n* c u— tf- tr- a ©jfe*^ \zm atiLum &-r -5 *§ 
[0079] mffim3]*mmm\z. mm&t&±\zmi& 

U— tf- tf- AJCfc 0 «iaifi©;tta&ft:£0S h ©T 

[0080] 014 (a) \zmt&o\z, mt&mitwi 

mzU^T.mfaS 0 l±.\Z7ny*>ifmS 0 2. 40 
Ii5gH5 0 3$§fi£t§. ©±1CV;?. 5 0 

4tltl 0 Onm^^k^M^^^XTCVDffiTJg 
J&L. P8P8B5 0 5£i£tt£. •?-©&. teiiTC^tbT 

n i ^iiratsfcft. mm-y>r)i&ifiSx>w<n*&W. 
€>l N i teUflPpB 5 0 5t#aa^it 

ITTa. d©MPgB5 0 5£JgfiJtt--£>ftBte. &\ZMf& 

[0 0 8 1] f©g.Jl 4 (B) T5Vr«fc P K 5 8 0 

■c. 4mr3<Dmmmmiz&r)imni£mm : £it£ii><t2-£ 50 
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•5. jgS{t«gfc(«7C^«©fPffllC«J:0. HPgB5 0 5^e> 

[0082] mmmm&mTi<tz*>-?7>?mmm:S 0 4 

^X-y^>^*-r^^tlZcfcO01 4 (C) t^-tj; 

[0 0 8 3] -&©&, 01 5T5RTJ:3fcl8ftRJi*W 
5 0 7 Z^Anm\Z£ Qffim<D/-<i2->\Z3Ly^>tfL 

rmi^mttmrns 0 s^^kk-t^.. TFT©ffiei5 
10 a. 5 1 0 b*«»«an*^*««tt*i**#« 

*£5 0 8©f*HBiJCH£mU 0 1 5T*-r«t5»Cji^« 
U— if — tf— A 5 0 9 tt— ^(^tC^tt-T^). 

[0 0 8 4] d(D«fc5ntU— tf— bf— AWRg^fCfcOi^ 

[0 0 8 5] [Hi(S^I4]H«5fia|3t^«C, ^7XSfi 
5 0 1, ^D-y^>^@5 0 2. ^S«a$l5 0 35 

mi&vft'&. mi 6 (a) -e^-r^^ic^stctt^Tc^ 
titN i zmtntz. n i <Dmnm\zmiz\ztj.< . x 

ppm©*»*Sa#UTlfci*7C***Ji 5 0 6 5^fi£T 

So 

[0 0 8 6] 5 8 0*C. 4^fM©l)D^31fCj: 

0#a»**l5 0 3tttlft*«. :5ltil6 

(B) -e^-r«fc5tC fSAK&*lft5 0 7£f»SiI£*f 
T*«. C©^SSa5gl^5 0 7 Wtt3Ltz\Z 

a*^^>. skmt. mmm3 iLmmizmm-rtut^. 
[0087] mmmsmmMi-c^t^itmcDmm 

tZ&KT. Ml 9 (A) . (B) T5Vf,J:5l::$|il ^© 
ttflMUO 3IC**?:/Je4 0 8&Btt?%. *fy^I 
4 0 8 tt*fl;a*«l«k Dtt»fl:«SRBlT»*Ufc*3i«A 
^„ £<H£*lt«jgfflLfctt«lct;*. SlMftMi 
©#BTJS*^«^. -e-OlS*3jf3i<»<ji!ClwlS«»t*« 
»f8SnTL*5*6T*5. S£oT. ^7^14 0 
8BTEOS& i'^MTlftSl-r^ C £*«TS *BMfcJl» 
KA<XbTlr»«. d©^^-y ^14 0 8 «**<e^Se!£ 
K<r^«>IC«-3tT»0. 3ft>t?U— y-tr-AOWWBUZ 
^SctBS:fflI^.S^S* < fe-5. *tf^@4 0 8ttU— tf 
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-k'-A©>§)a4st>^ZSL&ttntf^tt&^©T. KiP 
te«B&5 0-2 0 OnmSS^jg^TSbS. *ty71S; 

[0 0 8 8] 0 1 9tt01 ltitSlM»S®4 0 
3±lC + r '^14 0 8£iS:tt. U— tf-£-A4 0 9 
$;KSItLT^-5ttli€r*LTt^. l/-if-k-A4 0 
9W^ltlC«t0mi¥^ffi^4 0 3(C^it»4 1 0*< 
®fJSn. *rtltf\/— tF-£-A4 0 9W^g^(6]tr^ 
ftf*. i£B4?if4 1 Od^ilj-r^ChtCckOa^W^ 10 

Hf-jcg-wssn. i&£kn*mte4 o 7 fiwmznz. m 
[oo89] m&mtu— tf-h'-A©^a^f6jicjg 

tf. 5-5 0 Mmf§&ro!&Sa<# 6*1-5. TFTOft 

n. *«wc*ii»^**(tBt-c&*TFT*»*-r*ii 

[0 0 9 0] [*ie!I6]*Ji5M5T*t*ty^S058 
□ g&SrtStt. «ttlbfc»l*W#««K:*«7t*S*JP 20 

02 0 (A) . (B) 0 
y + >yi6 0 2, IlfiM«6 0 3, HPSB6 0 
S-t)mtft>tlti*ir-yZfm6 0 4 ?r)*Jgj5£2n;ttKM£^ 

[0 0 9 1] nnffi6 0 5£t£J£*0l8Aft:&«&fia 

'JIM Kfl:lxfc«*6 0 6*«^nt^5. N i 

IT 5 5 0 *C, 4 V$m<DfimWfc J; 0 -> 'J 1M 

[0 0 9 2] 0 2 1-C7KT£D<. ISAfbaSttXfiU- 
-tf-f-A6 0 7 ©Mfcfte. Hngg6 0 5<DJgfiE£n*: 

11*. 3Rft&£tf»£Lfc<<**ttfc¥ISfl«£j*T 

[0 0 9 3] [fEt6M7]^ffiM3. *JS0iJ4. £16096 
C*t»T. *S»Ka*«5 0 7*»(Kbfc«. Bifid 

0 ' '/cm* a±©»*T?»#-r*«Ji7E*fty y ^ u >y 

[0 0 9 4] 017 -e^T <t O C. jgSS^^K 507 

±fc. &<r>ttfl:3*Bt'?J$s/'<U7JB5 1 1 *»«U 
•e-05±lcy^^>J >^i)--f h 5 1 2ibT7^zf>*tl 
x 1 O'Vcm'-l X 1 0"/ca , a£ftl£tlfc!HMHg*K 50 
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[0 0 9 5] ■£-©*£. 7 7-^7--;^C±5 6 0 

or. i 2&Tffl<Dtia&Mm> x\ty>zfyex\zmm2n 

fcfl#6lD*f Htf *RTA»:J:0 6 5 0-8 0 0 

■c, 3 o~6 o#©np»fflaKJ:o. Mi&7tmti,xm 

iPStlTHSN i *yy^U>^ t-5 1 2CflMr£ 
t2.^i*5tt5. d©fflgtc«t0, ^Sttl5 0 

lommTzmmmti o'Vcm'^Tt-r^^t^-e^ 

[0 0 9 6] 8 ]*tt«175M**ffil 7 0 1 »m 

frtzmto, a«58jRu— sf-ii-ACioeaftsnfc 

[0 0 9 7] [ItfgM 9 y— h«ffft<Stt& 

taxgicfeiifflT^-So 022 (a) . (b> -e*-r«t 

■5CSS2 0 lJtCMoXttC TT'W&L2tltz>f- hS 

*ssa$it*i^$ n&i i 2 o 4*tjgj« 

£nT&D. U— »f— tf— A2 1 0O»IWtJ:0*M# 
2 1 l«tj£iEL^tftlC|IAfl:««2 0 5«t*j&&n<5. 
[0 0 9 8] -tOft, 023 T^fi 3 ICS 1 
**«a^bUfc«tt. *d*»6JB2i|iiB**«2 0 6* 
»(SU 7-XRtfHW>I«2 1 8©}gJj£, &{t& 
M2 13, g{b&S!Bl2 1 4Ci6;ty^-fg > 
1, *«Xtt#**6»«»»rJ:* s l t «<b«2 15.E« 

2 1 6*»J«l/TJl?hAy— HS!TFT*»«-r*Jli: 
A<T*#3. **6E0iJlCi5ttsmi^»^®«©^fi£«, 
SlSSfiaJ 1 7^M^SS«SJ 7 *a**to-ST*lfi-r* C 
#-5. 

[0 0 9 9] [^SS«ajl OlaMMSWTJtt. MMM 1 7!>S 
3*tt«7lC±D^K*n*JSttll*ffl^T. CMOSH 
OTFT6f«t5-«lc:5lr»T. H2 4*#JHUTK 

[0 10 0] 02 4 (A) 0 1. 

^>yg7 0 2*»#jfci£nfc±lCSttJB7 0 3 a. 7 0 

3 b. y- hj&»st 704. f- bnm 705a. 70 

5b*»*Sftfctti**LTl>*. y-HfcM*t7 0 
4«y-h«e»K9 0 7li^7XTCVDSSffl^T, 
SiH.tN, OfcO, £££#7. i UTSKtSfbaSiK 
T»J*U 8 0nm©f ^ttl). S2f »fl:S«c7 0 5 
a. 7 0 5 bll £a©Gl4]*ft*ftV>fc&. -C-0±IC» 

J&*T*. *n«CT F TO L* t>tt«EO/^ 

fiiLTB. Al. Ta. Ti. W. MofcE©Wtttt 
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-t-5. AlSy-htltt- ^-©SSfcl^&gHbKJ: 

[0 10 1] 02 4 (B) tt5F>fi»««©»i«Tr* 0 . 

*V-XX»4HU-f >**7 0 6. LDDS«7 0 7, 

JS7 0 8 &WfotZ>. 
[0 10 2] -1* *>K — e>^C«fct). ^Mt)7C55S£& 

ZfztblZ, U— +f— if— A©H*t£:?T3. C©U— tf— 

v v— tf- tf- ASHaMUTiSttflsfflSSfx 5 cifcf 

[0 10 3] ■?-©&, 02 4 (C) {C^T=fc3!C^{tSI 

stBSxttgeft&sftBiTai i jbiru&iuk 7 1 o 

•5. S^C^2SPJ]«5Sig7 1 leWMMMm. «« 

T'ZZo iSlflit^WiUTtt, S iOF, poly-aryle 
thers. BCB a:7 r -r» . ^yft^'J-f 

5H, a-CF33:fSaffl-r*i:fc3&«T*a. ^^T. 

SfcU Al, Ti, T a&if^fflt^TlEIS 7 12.71 

17 1 4^^^-r^. 

[0104] C5ltnft^HTFT7 5 0i:pf 
t *JHT F T 7 6 0 SrM-TS u t*«Tt 5. d C1T 

tt-E-n^noTFT^^ftii/TSi/tus^ cine. 

WTFTSr^oTCMOStUSS^NMOSlHlSS, PMO 

bTfeUSn^TFTli, 7?f-f^Vf , Ji'Xl<Dl 

©TFTtLT, Sfc, #5XaS«±fc**U-*»-7-f * 
Dyoty^f6Jt5fc»OTFTtl/ti^?.ut 

[0105] »ist»ji i]Hig0tji otrasitcf^M^n 

5TFT^ffiUT7^f-<yvh^ J*|gI!ilJ©^7H& 
E£§6?i-f -5£:#>©TFTg« (TFT^MSntS 

tt. nftWSTFT8 0 1, pft^HTFT8 
0 2, n^r^JI'STFT 8 0 3 <&#-r^^ffi)[HlS8g68 
06i, n?tWlTFT8 0 4, §i$?8 0 5t 
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IB^LT^S. @2 6«-?-©±ffi@^b. 

B-B'Kft5®rfl5#}jg#0 2 5lC*§S-r<i>. CdTte 
02 5 t02 6tC*Jt^T«fi:±l^i;^#Sr##bT^ 
5. 

[0 10 6] fglb[alg&9$8 0 6Cnf t^MTFT8 
0 lttfttSMl OlCi5t>T024 (C) T-ta^Lfen?- 
t^STFT 7 5 0fcy-h«S.i:^-->'N'-7y7 p r 

10 TFT8 0 2li^l:pft^HTFT7 6 0t^S 

© «fc 5 & n ^ A- *;H!T F TK.tf p =*- r F T IC 

J;0->7 VW7,$^&k, Ay 7 7 088. Xs^l/V 9 
BBS. ?y^Bttfc££»jfc-r*i:i:**-e**. 
nft^HTFT8 0 3li@2 4 (C) TSf nft 
WITFT 7 5 0 tlWUHlCLDDStit-e&D, 

[0 10 7] ^neWTFTlCfett^^^^^fiKS^ 
20 ^LDD^^£t*©/Fj55^IfiS^*^fi£$n^>^2^#: 

ibii^tiisaidf^^wtitc-r^. «, 8i4~8i6ii 

&TFTOV-XXBFH >£»«T*E«T»*. 
30 [0 1 0 8] !B^a58 0 7<Dn^r *;HTFT8 0 4 
B*ifti«8 2 0 ^gttltlxtiSSn, LDDg 

*§S8 1 1 ^LTr-^i8 1 0 C««tSnT^*. ffe 
3&ttH*«SC»l*S*lT»r»*. S7t. y-h«!8 12 
tty-HI8 2 4 tiSlWCftKSftT^*. 
^S^8 0 5 0-*0«It LT«*f 5**#i* 
8 2 UC«ai^*^Jj0^tlfc^E£^nTI/^. ^fiPii 
f8 0 5H |gti8 2 3 (y-hMSBIt^-BI) 5 
gt«{*tbT. iI8 2 2iM*M8 2 1ifM 

40 strc^*. m. *»#ik«8 2o. 8 2ntmmmi 

~ 8 »C<k 0 fls» $ n 5Sg 2 IZffl £ -T £ t) ©T 

[0 10 9] Ctl5.©TFTtt. ^-v*;HBJ*«tt'< ,; F 
fi6%M«*^-rsm2¥^M^©i2l6J^*^<. ¥ 
iT*5fc6t(D±i:Mtl.y- bifg&BI©BI?t©A' 

€r^ffi€flE©A*7y*£'h£ ^szl^^t^s. ■?•© 

<SmETTFTS:iBl!j-r-5C<h*toJte-CfeO. ffi 
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©#®>ff&f::43<^TiS<&-5;ft<, sp^b^tlT^ 
[0 110] dW«j;3^TFTS«^e>^a«^BSr 

fp«-r*fc»»;:tt. #s«®A<^&$n;t*ti6]»££3 
ft«s»j*"rn«&^. nnstt4i»oa**a[ffl-ra io 

F T l:± 0 T F TMS C t feT'f 5. 

[0 111] 0 2 7\tt<D£.otS.T27--<7-?hW7. 
*«©0I8*|J*£«LT^*. H*SC9 0 1 ©T F T 9 

o o ^mm-r^mmmmmty'-^ummm^ 902. 

X^lsISg. Ay^rlelSS. U^;I/->7^IhIS§. 5yfB 

0 2«^<t^Srjl0ai-r ; foro7?*0, n>hD — 79 20 
0 4*>e©MMt, :5M 5>^i*U-^9 0 7 

X— ?mmW>®& 9 0 3 Kte^-f 5 >^5?x*l'— * 9 

6«3>hD — 5 9 0 4©3S]ffll J $ > . /^>J 9 0 5^O« 
9 0 8*^<DAtb*» ^n^yXrAtftClffflft 
[0 1 1 2] £tt6©0S§£^T&£:i&©TFTte# 30 

0, TFT©5nt$^±st. m*ts.mm®&&X7 7s 

[0 113] 2]TFTS«€-fflV^c^©5IJS 

#MbTiSBJf-5. 02 8 ^i#iIi5lt«l::TFT£lEBL. 
T«^^&£n5^gB©iIi3&^i>££±E0T^LT^> 

•5. ft. 02 8lC*5(/iT^-rn^-^^-JPSTFT2 1 0 40 
0. 2 1 0 2Rypfl-*;HTFT 2 1 0 1 

[0 1 1 4] 02 8 (A) «8«2 0 0 1 li:yay + 
>^I2 0 0 2^t,Tnft*iHTFT2 100t 
pft*;HTFT2 1 0 U)m%\ZMf&£tlftffif8.& 
iLT^S. Cl©«£\ nft^;HTFT2 1 00B 
M7f>^ffiTFTT*l3, pfi-^HTFT2 1 
0 1 temfftf!i!lWfflTFTT&r). -£© K U-f >fl9fiM63fc 
3^2 1 0 5©— ^IgtggLT^i. p^-f*^ 50 
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mT F T 2 1 0 2 K»T««*M»T«»«s 
SlWtLTI/^. — C>(DH^(C|S:tt-5TFT© 

[0 115] 02 8 (A) \Z7jiTf£ftm? 2 10 511 

i©s@2 oil. ft%w*<stsmmit%<fam2 012, 

lII2 0 13^e.jS0, -?-©±f::/ty >"<--> 3 >B 

2 0 1 4^M$nti^. #«it^#)^ti. fg#B. 

lETLaAB. tt^&AB. IE?Lt&i2IB. ^(ftiSIB^a* 

tt. -»*®fitt«6*»6*«tt«CH*IR©*>l£ (SI 
ft) £HgttaSttffi#*€>£jettttlcK£IR0£% CJ 
>ft) £ *T <=>© 3 <"fSe.fr. $>Z>^\mj3V> 

[0116] mm&wifc?ztom\3.&<t'i yw&^m- 
fbxx. m(tm.»ua<oammff>M^*sntm^ ss 

gtSMgAg, A 1 Mg, Ca, Mg, Li. AIL 
i . A 1 L i AgtzH<DT)l'j] > J&mXl l ZT)l'X , J±m 

HSc»{g^$}i|Ef$rfflli-5„ Sfe. 1 ~2 0nm<vm^7y 
fb'J-^ABtA 1 sB »<<>-tr>"7A 
ItA 1 B£«ffl*^fri*K:«koT|£S£J8ffcL-T ! t>& 
lllipft^STFT2 1 0 2©KU"f >{|ij© 
ISH2 0 1 Otg^LTfeO, R§H2 0 1 1 ©JggG£ffi 
3J:3fcHfiB2 0 0 3#ffi*J$£nT^&,> 
[0 117] fgft3?^2 1 0 5±\Zfc/1y v-^-^a > 
12 0 1 4a*J£fifc£nTV>-5„ /t7->'<-/3/i20 

i 4c«ai'fbasg. wtg.it&m* ?i v^-ivx 

(DLC) ^Ei:K^7K^fC^L/\*U7ttCDil5 

[0 1 18] — 02 8 (B) teg«2 0 0 1±(C^ 
D7 + >y§2 0 0 2S^LTnft^HTFT2 1 

0 0tnft^;HTFT2 1 0 2 d^H^fC^fiK^tlfc 
iM^L.TIr>5. d(D^. nft^HTFT2 1 
OOli^^f^ffiTFTT^t). nftWITF 
T 2 1 0 2 tt*8M*W§T F TT& 0 . -t© H l"f ><ffl 
tefgftsft^ 2 1 0 6 0-^©lIt8aLT^I.. 

[0 1 19] S*^f2 10 6H nft^HTFT 
2102CKK >«C»«t*i« 2 0 15 ±IC|®<I 
#»tl/T»ft'f >3>*A-*»ftXX\ ttftigtttt£© 

[0 12 0] t&moffimt. l~2nm©<gtt*ISSt©« 

»T?»j**n*8 i i^sB 2 o i 8 «t. mmm 20 is 

ICilSSn. &S©<£}&iSi{b£0<S£:«>l::I£tt£Sg2 
&@B 2 0 19 t-C^fiK^n^. IB 1 &SB 20 18IJ 
•fe->-7A. ty^AtffiO^, X-Wb'J^AWfftf:: 
MgAg. AIMg, Ca. Mg. Li. AlLi. A 

1 L i A g & i*07M U U ±S^I. 
tt«eWtCte-?^*->^A<b£^-C^fi££tl£. SB2&& 
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12 0 1 9(1 1 0~2 OnmOA 1 , Ag&fro&S^f 
mXlit. 1 0~1 0 0nmG9gKk-f A^>gKfc7.X, 

0 6±\Z\*/1y ~>s<— -> 3 >SI2 0 2 0;W£fifc£4aT(^ 

[0121} 028 (B) (C*5tt-5.^7t^2 1 

0 6(D®,<D]&mtLT. nfY^HTFT2 10 2O 
HV"<>«S»C»«-r*E*2 0 1 5±lC|ftS*r»4:UT 
•fei">A, tv")AtSg®^. 

MgAg, AlMg, Ca, Mg, Li. AIL i, A 

1 L i Agte£<07)l'tliJ&mX.\t7)l'tJV±m&m. 

R&m\z\*^?*i/VMt&®fr i 3ft.z>fe 1 &m2 o i 

6 , mmit-SMM 2 0 17, 1 ~2nmSft©afU^ 1 B§ 

Si2oi8, awi»*BiT»rt*n«»* 2 nan 2 0 

[0 1 2 2] ^Jt<Dcfc?t::LT7?5VXvhU*XiB 
AlflETTFTSett-rS^t^llBT?*?), ift^S 

ffc»«t5tiiiiiPffl tcT f t izfe^nffimmmtttf 
«^jfi«»j 1 1 tra«tr-rntfA^». c^ti^t 

FT£ h -J??- hm.V>m'&-Z^Vtztf, 9 

[0 1 2 3] [ussm 33H2 9 (a) -e^-r<i:5^* 

£401. yD7*>yi4 0 2, IlfiM«4 0 

@§©U— +f— If— A©fiBSt£fT'5. §?H&©fWW«S 
££H$KIMff a tlfcKJS^ tC«# L TfT t> T t> & 
t^U 02 9 (A) T**-rj;ptC, ^iRtll^S4 5 0 
tf— tf-A4 5 2 <DBgS*®tt±Xttifi# 

«fT-5. SS^fiigU— tf-£-A4 5 2CDM#tK<tD 

&BH&4 1 o*^fig$*a. ^titfik&zntzmzmskn 
¥»#fH«a®«, *Btts»flsfc#$iai!!r*». tf- 

t'-A<73x*;u*-#^K<k5C3a;W£fiS£ti5. £ 
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[0 12 4] ^(D'&. 02 9 (B) T^T <fc 5 IcSMbBI 

4 5 1 «se*T-^»?$nfc7^^x«^W7-ySE^^T 

[0 12 5] *U-C. »BB«*^iSttft#Xtt«ffiT 
(#SKfcttflfflSD £L-T2E1«5U— tf-fcT— AORB 

tf#;*jWiJB3tt<5. teTtlTB. 100 

10 1. 3X104Pa~0. lA'PaSftifn^fi^i. 02 
9 (C) te^CDIDfiSr^L-. ^"StH^a4 5 0*^S 

tf— tf-A4 5 3tel«US 
\zmtH^MU— If— f— AT*>AV»b. &S4 0 Onmiy. 
T«/t;UX^Ji-r ; 5X^v'-7k— if— tf— A£Hg*tL-T 

4 0 7©SISfai:t5-i* s T-$5. £A»tt*iSfi»J 
1 iridic LT. 012TitHO<S2¥»M«4O 
5£JgJ5rr£. ¥Sfk(Cj;0. TFTSr^fiKLfc^-g-l- 

[0 12 6] [5U60U 4]0 3 0tt#fS91£fl§^Tf£S! 
$n-5TFTW-Si^Sr^-r0-efeO, *«3 0 0 lJ: 
IC^SI^J 1 ~ 8 Kfio'l^Tft^SttSSfl 2 ¥ig#:fS*£ 3 
0 0 4*I^Tliy-Mi3 0 0 2, *2y-h 
fI3 0 0 7 7»^fi£$tlTV>-S>«fig : £*bT^-5. y— 
hfMUK 3003, 3006 teWtit&m. 

L-T&i6£tt<5 ! b<7)-e<&-£>75<2 0~2 0 Onmg^i-r 

30 

[0127] ^2 3 0 0 4 CiSUSniW 

&ffi«3 0 0 5IJy-XXIiHK >®^<&^fig-r-5fe 

t<Dmo. /V;->^- ->3 >K3 0 0 8, Sf$&& 
K3 0 0 9. SH^3 0 1 0/W£fi££nT^T&&l^. 

[0128] ^n-?n©y-hss<cB«iD-rs«jE«, 

40 T£-S>. ^Uj/->3AH«R (Sfit) £0. 

2«Ttt'h$<-r^Cl<J:diT^-5. -*£Hl£m 

•rs^*t>$)-5. no«t"5«tja*tt. *siT-i^ns 

[0 12 9] «^J1 5]^*g0iJl~l 4CJ:0^Saa 

nz*m&mm\tm«te ! tm&mm\zmm#'zimT'$ > 

50 C©ck5^^«»SS(C«, 
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ns>£>— #i£0 2 1 ~0 2 9 tc^-r. 

[0 13 0] 03 1 (A)ti*%BJ^jlfflbT5 i Utf§^ 
S§£5£e££lt-5-tSJT-<&0, fi*30 0 1. ^jf^3 0 

0 2, **gl5 3 0 0 3^fC<tO«lfiE$nT^*. #%?£ 
ICfc 0f£$?2n-5TFTgfcteSl^gB3 0 0 3lCjiffl$ 
ft, #fgBJ3ic£9xl^t , g&§§£^)&£*£C:£#T£ 

3. 10 
[0 13 1] 03 0 (B)lS*^B^^iSfflUTlfx^-^^ 

5*SE«*«fc— 0UT?*D. *#3011. S^g£3 0 

1 2. ^j»A2>g&3 0 13, jSH^X-f 014. A' 
•yx'J-3 0 1 5, S&SB3 0 1 6 mz& t) IfJ^nt 
^•5. *^BJ(cJ;Of^K^n-STFTSSttS*a53 0 
12l:IfflSn, #fS9IK:J:9 tf*A^5S^St 

[0 13 2] 03 1 (C)H*58*SiILT/-M!0 
A-VtJ^>lfi-^^^-Sfc- ey-e&o. ## 
3 0 2 1. M# 3 0 2 2. «5^g5 3 0 2 3. H 20 

3 0 2 4«KJ:D*J«3ftT^*. #?gBjfc ± 9f£§!!£ 
ft-S>TFTS««S*a$3 0 2 3fCjgffl;*ft, *^BJI' 

[0 13 3] 03 1 (D)te#f£Bjl£jgfflLTPDA(Per 
sonal Digital Assistant)£5cJi££it-fc— 0!IT-$> 0 . * 
#3 0 3 1. X*-C5X3032, g*SB3 0 3 3, 1 
ff^^>3 0 3 4. ngBO^-71-7.3 0 3 5^tC 
iOII»**ftTl»S. #?191t;: e kO#§!!;*ft£TFTS 
«te^gB3 0 3 3lCiifl!£ft, *«H!lrJ;0 PDA* 30 

[0 13 4] 83 1 <.E)\t^m^mmi,-z^mm.& 

-ftgIT-*D, ##3 0 4 1. S^S53 0 4 2. 
M7f 3 04 3, 3 0 4 4^IZ«t 0«^nt^5. 
#fgBj§tc±0f£Sa£ft5TFTg«W:^g|$3 0 4 2C 

[0 13 5] 03 1 (F)«*%Bj$:igfflUTx^^;i'* 
*7ttft.Ziktz-m-?&K), ##3 0 5 1 . ^*gf 40 
(A) 3 0 5 2. £BlgB3 0 5 3, glfeX'f 5/^3 0 5 

4. ^7kSB(B) 3 0 5 5. A7fU-3 0 5 6^tZ*0 
tftfifcSftT^*. *^l:<kOfPI^ni>TFTSlgtt 
3g^SB(A) 3 0 5 2 *5«fctf3E*gB(B) 3 0 5 5 ItilJBS 
ft. *%^|c e kr)x> ? ^;i'A^7i&^fiK^-&-5>c:<i:AiT' 

[0136] 031 (.G)\$*?£mzmmvTmmm& ! S: 

$Ztfc.2itfZ-mT$>Q. ##3 0 6 1. *^Hi^S53 0 
6 2. ^J*A*JSB3 0 6 3. gl^SS 3 0 6 4 . t^X-f 
7^30 65, 7>ft3 0 6 6«l:<k0i^tlTH 50 
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•5. #fi!BJ3K«fc9f£§g;*ft-5TFTa«te*7*gB3 0 6 

[0 1 3 7] 03 1 (A) B7n>h|^Dyi>?- 
SK8S2 6 0 1. X?U->2 6 0 2^£^ 
tS. 03 1 (B) tt'J7iyoyi^^-fi&l9. ## 

2 7 0 1. &#tgB2 702. 5?-2 7 0 3, X? U 
-> 2 7 0 4^*-g-tf. 

[0 13 8] ft. 03 2 (C) tt, 03 2 (A) Rtf0 

3 2 (B) 4> fC*Jlt^«#t^B2 6 0 1 . 2 7 0 2CDJS 

WSSl/fcHT?**. SM^B2 6 0 1. 2 7 0 

2 «. yemx^m 2801. 55-2802. 2804 

~2 8 0 6, ^^0^7^57-2 8 0 3, X'JXA 
2 8 0 7, «ES*^SB2 8 0 8. &fflg«2 8 0 9. 
&&7t^&2 8 1 0-C8t/5££ft£„ S*t7t^2 8 1 0 

=«sc©«i**bfc«». ^icisesft-r, t»jA«m«^ 

Wotti^. Sfc, 03 2 (C) <t»K:;&V»T*BJT 

[0 13 9] Sfe. 03 2 (D) tt, 03 2 (C) <Hc 
*tt-&7tiH^^2 8 0 1 ©«tjft<D— 0iJ$r^bfc01r^ 
•So #3lSS0iJT«, ft.Myt¥& 2 8 0 1 tt. U 7 W5> 
-2 8 1 1 . ^®2 8 12, U>X*7K 2 8 13, 2 
8 1 4. 8 1 5. »7tU>X2 8 1 6t? 

ffiE£$n-s>. &*3. 032 (d) \z7nvfzytmyt¥&\z 
a^, tt«**««rr*7-f;uA. i R7-f jbA^foyyt 

[0140] 033 te®^ *f§T£> 0 , ## 3101, 
g^SBA 3 10 2, g^g^B 3103. |Sffit«# 310 
4, S#X-f 7f 3 105. 7>x±3 1 0 6m\Z&K) 
ftjjfcSftT^S. Sl^g&B 3 10 3 Bm^-f >?r-f X 

£ft-STFTg«te*^9$A 3 1 0 2, gjSg&B 3 1 0 

#58 BJ tc J: 0 «K * %f& £ « ^ C t A^T * * . 
[0 14 1] ft, CdTiWjS-r*« : ?««»4c:<— «T 

[0 14 2] 

[fgB^CO^] «±I»BJLfcJ:^»C. #fgB^|3«ttl«, 

0 SffiXS U— tf- e— AOi63S3&l*J t T F T lC*3tt-5 
^r*;Ht^4:*«W— ft***^i:K«kO. (10 

o) m\zmfai,fc&&,m¥®ftm : £:&f$.-rz>z\w?z 
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[01] *f^©**#«B©fl*«3SFH;©**«8l9I 

-r&0. 

[02] *»9iK:«*»ft<txg©#in*tt9rr* 
0. 

[0 3] *58WC«««JMbX8©»«*tt*r* 

0. 

[0 4] **B9ic«*eflfl:x8©»*il£K9iT« 
0. 

[0 5] *58W»:afflT*U— tf-HU*SE«©-»« 

*^-rsea0 (±^0) . 

[0 6] *^^fCjgffl-r-SU- -if-JH»Ss«©— «» 
£tk-TEM0 (fiJS0) . 

[0 7] *«9J©liiMfc#*fc©«s&SR?Prr*BI. 

[0 8] **«£XJiT«l"— !f-JHIrt6«©— «« 
$r^TS2B0o 

[0 9] *««KWIt4U- tf-«Hrtt«©— «« 
£^TieM0. 

[010] #5B9!K«*iBft<tiS©-*K«SK9I 

r*0. 

[011] *38WI=«4*SaWbXS©-*«S«*K?B 

-r-50. 

[0 12] #3BHK«S»»fl:ie©-*lfi«*K | W 
T30. 

[013] **^t-«*»»fl:ia©-*as«*Rw 
-r-50. 

[0 14] *8&l;:ff&ittAftXS©-%lfiffl£K91 
T-50. 

[015] *«Htr«*ttftfl;ig©-*tt«SR9i 
"T£0. 

[016] **w»c«*il*ftfl;xe©-*««SRW 
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[017] *£H£ffi«ttAfcXa©-£;nttett91 
"T-50. 

[018] TFTlM^t. TFTSIfjm 
m&W$.<D&mt. V— »f-t?-£©;fe£#|6]©W«£R 

irr-50. 

[019] *«9!Kff«iftJMbxa©--ftlftM*K9! 

-r-50. 

[020] *»9n::«*tta{fcx8©-*w« i fctftgi 
io -r-50. 

[02 1] *&ncff«ttJMkX8©-*]ftM£K9! 

-r-50. 

[0 2 2] JpKi»y- MCTFTl:»(£t«ffitti 
©f^ffi!XS^i5i^-r5^fS0. 

[02 3] JphAy— FS!©TFTtC3c#^-r-5»ttS 
©f^KXS2:i5iBJ-r5»fS0. 

[02 4] CMOS#tig©TFT©feg!X8£RBJ3-f 
5»r®0. 

[02 5] T F T*«©^^^*-TWffl0. 
20 [0 2 6] TFTMCM^nii. 

[02 7] T F TS«©HlK^^©-0iJ*^-ry a s/ 
?0. 

[0 2 8] 83te*?SKl*fci|MIM*:g«©H*©*l« 
**-T»f®0. 

[02 9] *5B^t«*e*{bXS©-**«*RW 
"T-50. 

[03 0] #3891l;:J:OfP»;£ft.&TFT©— #JBS 
^T0. 

[03 1] *WflsS«©-«**-TH. 
30 [0 3 2] *9W*c8«©-«**-rH. 

[033] ¥-mitmw<D-m&m-?m. 
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[031] [032] 




<5 1> I nt . CI . 7 sSS'JfB^ FI t-73-K (##) 

H 0 1 L 29/78 6 2 7 Z 

(72)%BJ# £g 

#£JHilW**TlJft«398#Jft l*5££:*t¥ 

<72)«9i# T*f «X 

#£/IIJJfUP*ft7g«398fiia t$3£#tt¥ 
8J#x*;i,*-W2tf!irrt 

(72)580^ #EB MtiL 

#*;i|*J»*TU*«398»* t*it£:tt¥ 



( 24 ) 



#BS2 003-86507 



F^ — A(#^-) 2H092 JA24 KA02 MA30 NA21 

5F052 AA02 AA12 AA17 AA24 AA25 
BA02 BA07 BAH BA18 BB01 
BB02 BB04 BB07 DA02 DA03 
DA10 DB03 EA16 FA02 FA03 
FA06 FA25 GB07 HA01 JA01 
JA02 JA04 
5F110 AA01 AA30 BB02 BB04 BB05 
CC02 CC08 DD02 DD03 DDI 3 
DDI 4 DDI 5 EE03 EE04 EE06 
EE30 EE34 FF02 FF03 FF04 
FF09 FF30 GG01 GG02 GG13 
GG16 GG17 GG25 GG33 GG34 
GG45 HJ12 HJ23 HL03 HL04 
HM15 NN03 NN22 NN23 NN24 
NN27 NN73 PP01 PP03 PP04 
PP05 PP06 PP07 PP10 PP13 
PP24 PP29 PP31 PP34 PP35 
PP36 QQ19 QQ24 QQ28 



